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Fom Approved - OMB No, 8581-0068

REPRODUCE LOCALLY. fnclude form number and date on aff rep

U.5, DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNGLOGY - PLANT VARIETY PROTECTION OFFICE

APPLICATION FOR PLANT VARIETY PROTECTION GERTIFICATE

The foflawing stafernents are made in accordance with the Privacy Actof 1974 (5 U.5.C,
552a) and the Paperwork Reduckon Act (PRA) of 1995.

Application is required Iri order to determine i a plant varfety protection certificate is
10 be issued (7 U.S.C. 2421). Information fs held confidential untl! certiffcate is fasued

{Instructions and information collection burden statement on reverse} 7 U.S.C. 2426}
1. NAME OF CWNER(S) 2. TEMPORARY DESIGNATION 3. VARIETY RAME
North Carolina State University OR EXPERIMENTAL NAME
NODGS0o Brantley
1.8, Government as represented by the Secretary of Agriculture
4. ADDRESS (Streetand No., or R.F.D. No., City, State, and ZIP Code, and Courtry} 5. TELEPHONE ginciutie eree code) ... FOR OFFICIAL USE ONLY
NCSU, Office of Technology Transfer, Campus Box 8210, Raleigh, NC 27695~ | (919) 515.7199 PO NUMBER
8210, USA 6. FAX (inclusle ares corfe) 2 @ @ ) @ = o
(919) 5153773 _ o0 { A
7. IF THE GWNER NAMED IS NOT A “PERSON", GIVE FORM | 8. IF INCORPORATED, GIVE 9. DATE OF INCORPORATION FILING DATE
OF ORGANIZATION x i, association, olc.) STATE OF INCORPORATION (-;3 2000
State and Federal Government Tnstitutions . !
10. NAME AND ADDRESS OF QWNER REPRESENTATIVE(S) TO SERVE N THIS APPLICATION. (Fist porsan istod wi rceive af papers) | £] FILING ANDEXANINATION FEES:
Roger Crickenberger, Ph.D B sBig— 3F6Y -
oger Crickenbersger, 3
Asogiato Director <l oare 112206 2114l
E .
Nerth Carolina Agricultural Research Service ¢ | CERTIFIGATION FEE:
North Carolina State University s Jpf —
Campus Box 7643 ¢| pare
Raleigh, NC 276957643 o 3 \ ok i Ok
Daryl Bowman Richard I. Breneer
North Carolina Foundation Seed Producers, Inc. Assistant Administrator
8220 Riley Hifl Rd. USDA-ARS-OTT, 5601 Sunnyside Ave., Rm. 4-1159
Zebulon, NC 273597 Beltsville, MD 20705

11. TELEPHONE (Include area code) 12. FAX (Include area code) 13. E-MAIL
{919} 5152717 (919} 515-7745 roger_crickenberger .edu .
14. CROP KIND (Common Name} 16. FARMILY NAME (Botanical) 18. DOES THE VARIETY CONTAIN ANY TRANSGENES? (OPTIONAL)
YES NO
Peanut Fah L [x]
IF 80, PLEASE GIVE THE ASSIGNED USDA-APHIS REFERENCE NUMBER
15. GENUS AND SPECIES MAME OF CROP 17. IS THE VARIETY A FIRST GENERATICN HYBRID? FOR THE APPROVED PETITION TO DEREGULATE THE GENETICALLY

Arachis hypogaea Oves [xlno

MODIFIED PLANT FOR COMMERICALIZATION.

19. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED
(Follow instructicns oh reverse)

Exhibit A Origin and Breeding History of the Variety

Exhibit 8. Statement of Distinctness

Exhibit C. Objective Description of Variety

Exhibit D. Additional Desciiption of the Varety {Cptiona) -
Exhibit E. Statement of the Basks of the Owner's Qwnership

Voucher Sample (2,500 viable unirealed seeds or, for tuber propegated varisfies,
verffication that fissue culture will be deposited and maintained in an approved public
reposilory)

g. Filing and Examination Fee ($3,852), made payable to "Treasurer of the United
States"” (Mail to the Plant Varioty Profestion Office)

HEEEEE

20. DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BESOLDAS A
CLASS OF CERTIFIED SEED? (See Secfion 83(a) of the Plant Variefy Protection Act)

YES (if "ves", answer items 21 and 22 below) [CING gif “no”, go fo jtem 23

21, DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE LIMITED AS
TO NUMBER OF CLASSES?

Elves [Ono
IF YES, WHICH CLAsSES? K] FounpaTion K] REGISTERED K] CERTIFIED

22, DOES THE OWRNER SPECIFY THAT SEED OF THIS VARIETY BE LIMITED AS
TO NUMBER OF GENERATIONS?

ves  [Jno
IF YES, SPECIFY THE NUMBER 1,2,3, etc. FOR EACH CLASS.

FOUNDATION [X |REGISTERED [X] CERTIFIED
(If additional axplanation Is necessaty, please use the space indicated on the reverse.)

23, HAS THE VARIETY {INCLUDING ANY HARVESTED MATERJAL) OR A HYBRID PRODUCED FROM 24, IS THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY

THIS VARIETY BEEN S0LD, DISPOSED OF, TRANSFERRED, OR USED 1M THE U. & OR GTHER i

COUNTRIES?

[xlves [Ino

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE FOR

EACH COUNTRY AND THE CIRCUMSTANCES. {Please use space indicated on reverse.)

LLECTUAL PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?

ws Ev ZAD 232|200

'IF YES, PLEASE GIVE COUNTRY, DATE QF FILING OR ISSUANCE AND
ASSIGNED REFERENCE NUMBER. (Piease wse spece indicatad on neverse.)

25, The owners dedlare that a viable sample of basic seed of the variety has been fumished with application and will be replenished upon request in accordance with such regulations as may be
applicable, or for a tuber propagated variety a tissue culture will be deposited in a public repository and maintained for the duration of the certificate.

The undersigned owner(s) is{are} the owner of this sexually reproduced or tuber propagated plant variety, and believe{s) that the variety is new, distinct, uniform, and stable as required in Section 42,

and is entiled to pretection under the provisions of Section 42 of the Plant Variety Protection Act

Cwner(s) Is (are) informed that false represestation herein can jeopardize protection and result in penalties.

SIGNATURE OF OWNER SIGNATIRE OF GWNER

NAME (Pleese print or type) U/ NAME (Please prirt or type)

Donna M. Cookmeyer Richard J. Brenner

CAPACITY OR TITLE DATE CAPACITY OR TITLE DATE

Director i 6[ oL Assistant Administrator

Office of Technology Transfer / /

North Carolina State University /9104
/ 1 (] Fad



INSTRUCTIONS 2’ @ @ ﬁ @ @ @ ‘? ég

GENERAL: To be effectively filed with the Plant Variety Protection Office (PVPO), ALL of the following items must be received in the PVPO: (1)
Completed application form signed by the owner; (2) completed exhibits A, B, C, E; (3) for a seed reproduced variety af least 2,500 viable untreated
seeds, for a hybrid variety at least 2,500 untreated seeds of each line necessary fo reproduce the variety, or for tuber reproduced varieties verification
that a viable (in the senss that it will reproduce an entire plant) tissue culture will be deposited and maintained in an approved public repository; (4)
check drawn on a U.S. bani for $3,652 (5432 filing fee and $3,220 examination fee), payable to "Treasurer of the Uinited States” (See Section §7.6 of
the Regulations and Rules of Practice,) Partial applications will be held in the PVPQ for not more than 90 days, then returned to the applicant as unfiled.
Mail application and other requirements to Plant Variety Protection Office, AMS, USDA, Room 401, NAL Building, 10301 Ballimare Avenue, Beltsviile,
MD 20705-2351. Retain one copy for your files, Afl items on the face of the application are self explanatory unless noted below. Corrections onthe
application form and exhibits must be inltialed and dated. DO NOT use masking materials to make corrections. If a certificate is allowed, you wil be
requested to send a check payable to "Treasurer of the United States” in the amount of $432 for issuance of the certificate. Certificates will be tssued to

owner, not licensee or agent.

Plant Variety Protection Office
Tefephone: (301) 504-5518
FAX: (301} 504-6291
Homepage: http/ivwww.ams.usda. gov/scignce/pvpo/pyvpindex.him

Ta aveid conflict with other variety names in use, the applicant must check the appropriate recognized authority and provide evidence that name has
been cleared by the appropriate recognized authority before the Certificate of Protection is issued. For example, for agrisultural and vegetable crops,
contact: Seed Branch, AMS, USDA, 10301 Baltimore Avenue, Suite 401 NAL Building, Beltsville, MD 20705. Telephone: (301} 504-5682

hitp:/iwww.ams.usda.goviisg/seed. him.
ITEM

19a. Give: {1) the genealogy, including public and commercial varieties, lines, or clones used, and the breeding method;
(2) the details of subsequent stages of selection and multiplication;
(3) evidence of uniformity and stability; and
(4) the type and frequency of variants during reproduction and multiplication and state how these variants may be identified
19b. Give a summary of the variety's distinctness. Clearly state how this application variety may be distinguished from all other varieties in the same
crop. If the new variety is most similar o one variety or a group of related variefies:
{1) identify these varieties and state afl differences objectively;
(2) attach statistical data for characters expressed numerically and demonstrate that these are clear differences; and
(3) submit, if helpful, seed and plant specimens or photographs {prints) of seed and plant comparisons which clearly indicate distincthess.
19¢. Exhibit C forms are available from the PVPQ Office for most crops; specify crop kind. Fill in Exhibit C {Objective Description of Variety) form as
completely as possible to describe your variety,
19d. Optional additional characteristics andfor photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit C.
Use comparative varieties as is necessary to reveal more accurately the characteristics that are difficult to describe, such as plant habit, plant color,
disease resistance, elc.
19e. Section 52(5) of the Act requires applicants to furnish a statement of the basis of the applicant's ownership. An Exhibit E form is available from the
PVPQ.

20. If"Yes" is specified (seed of this variety be sold by variety name only, as a class of certified seed), the applicant MAY NOT reverse this affirmative
decision after the variety has been sold and so labeled, the decision published, or the certificate issued. However, if "No” has been specified, the
applicant may change the choice. (See Regulations and Rules of Practice, Section 97.103).

23. See Sections 41, 42, and 43 of the Act and Section 97.5 of the regulations for eligibility requirements.
24. See Saction 55 of the Act for instructions on claiming the benefit of an earlier filing date.

22, CONTINUED FROM FRONT (Flease provide a sfatement as to the limitation and sequence of generations that may be certified.)

Seed of Brantley peanut shall be limited to the Foundation, Registered, and Certified generations.

23. CONTINUED FROM FRONT (Please provide the date of first sale, disposition, transfer, or use for each country and the circumstances, if the varisty
{including any harvested material) or a hybrid produced from this variety has been sold, disposed of, fransferred, or tsed in the U.S. or other

countries.)
Foundation seed of Brantley was first sold on March 31, 2005,

24. CONTINUED FROM FRONT (Flease give the country, date of filing or issiance, and assigned reference number, if the variety or any component of
the vatiety is protected by infellectual property right (Plant Bresder's Right or Patent).)
The high-oleic seed oil trait is protected by US Patent Nos. 5,922,390 (issmed July 13, 1999), 6,063,984 (issued May 16, 20060), and 6,121,472 (issued
Septentber 19, 2000)

NOTES: It is the responsibility of the applicant/owner to keep the PVPO informed of any changes of address or change of ownership or assignment or
owner's representative during the life of the application/certificate. The fees for filing a change of address; owner's representative; ownership or
assignment; or any modification of owner's name is specified in Section 87.175 of the regulations. (See Section 101 of the Act, and Sections §7.130,

97.131, 97.175(h) of the Regufations and Rules of Practice.)

According to the Paperwork Reduction Act of 1985, a0 aenicy may nof conduct or sponsor, and a person is not required to respond to a collection of information unless it displays 2 wvalid OMB control humber. The valid CMB contral number for
thés information ¢olleetion Is $581-0055. The fime required to lete this i i fion is ted to ge 1.4 hours per response, ingluding the ime for reviewing instructions, searching existing data sources, gathering and

‘maintaining the data neaded, and compleling and reviewing the collection af inforation.
The U.S. Deparisent of Agricufture (USDA) prohibits diserimination in all its programs and activitles on the basis of race, color, nalionus ctigin, gender, refigion, age, dsability, sexisal orientation, ‘earital or family stalus, poltical beliefs, parental
status, orp d genetie ir {Nek all prohibited bases apply to afl programs.} Persons with disabilties who require abemative means for communication of program information (Braille, large print, audictape, etc.) shouid contact
USDA's TARGET Center at 202-720-2600 (voice and TOD).
To file a complaint of dsctimination, wite USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, T4th and Independence Avenue, SW, Washington, DG 20250-9410 or call 202-720-5964 {voice and TRD). USDAis an aqual

ity providez and enmpl
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Exhibit A
Origin and Breeding History of the Variety

‘Brantley’, tested under the experimental designation NO0090ol, was developed by backcrossing
the high-oleic trait patented by the University of Florida (US Patent Nos. 5,922,390, 6,063,984,
and 6,121,472) (Knauft ef al., 1993; Moore and Knauft, 1989; Norden ef al., 1987) into the ‘NC
7’ cultivar (Wynne et af., 1979). The initial cross, X90046, was made in 1990 using NC 7 as a
female and F435-2-3-B-2-1-b4-B-B-3-b3-b3-1-B, a spanish-type line that was identified with the
high-oleic trait (Norden ef al., 1987), as a male. The F; generation was grown in a winter
nursery in Puerto Rico in the winter of 1990-1991, the F; generation was subjected to single-seed
descent in the field in North Carolina in 1992, and the F; to single-seed descent in the winter
nursery in the winter of 1992-1993. Individual F, plants were harvested in the field in North
Carolina in 1993, and the Fis progeny were analyzed for fatty acid profiles using gas
chromatography of fatty acid methyl esters. In the summer of 1994, remnant seed of X90046
(F2-5-8-08: F05), a family with high oleic acid content, was crossed as a male to NC 7 as a
female to make the first backcross, X94064. The BC;F; plants were grown in the greenhouse in
the winter of 1994-1995, and individual BC;F; seeds were analyzed for fatty acid profile using
the protocol of Zeile et al. (1993) by the USDA-ARS Soybean and Biological Nitrogen Fixation
research unit at Raleigh, NC. In the summer of 1995, a high-oleic BC,F; seed [X94064 (BC1F2-
04: F02)] was grown in the greenhouse at NCSU to be used as a female with NC 7 as a male in
the second backcross, X95006. The BC;F; plants were grown in the greenhouse in the winter of
1995-1996, and individual BC,F, seeds were analyzed for fatty acid profile. In the summer of
1996, a high-oleic BC,F; seed [X95006 (BC2F1-02-02: F02)] was grown in the greenhouse at
NCSU to be used as a female with NC 7 as a male in the third backcross, X96156. A
heterozygous BCsF,; plant {X96156 (BC3F1-01: F01)] was grown in the greenhouse in the winter
of 1996-1997 and crossed as a female to NC 7 in the fourth backcross, X97001. Individual
BC4F, seeds were analyzed for fatty acid profile, the heterozygotes carrying the partially
recessive high-oleic gene identified, and those seeds planted in the greenhouse in the summer of
1997. Individual BC4F; seeds were analyzed for fatty acid profile, and the high-oleic seeds were
grown in the winter nursery in the winter of 1998-1999.

BC.F,3 families were grown in a replicated yield test (the High-Oleic Preliminary Yield
Test) at the Peanut Belt Research Station at Lewiston, NC in 1999. Breeding line NO0090ol was
numbered in 2000 upon entry into the NCSU Advanced Yield Test. Brantley was entered in the
NCSU Advanced Yield Test (two-rep tests conducted at three sites annually) from 2000 through
2003, and the VPI-NCSU Peanut Variety and Quality Evaluation Program (conducted at four
sites annually with separate two-rep tests dug early and late at each site) in 2002 and 2003, and
the Uniform Peanut Performance Test (conducted at nine sites across seven states) in 2003.

Brantley was developed by employees of NCSU (breeder Thomas G. Isleib; agricultural
research specialists Philip W. Rice and Susan C. Copeland, research technmicians Roy W.
Mozingo H and John B. Graeber) and by employees of USDA-ARS (chemist William P.
Novitzky, research chemist Harold E. Pattee, supervisory plant physiologist Timothy H.
Sanders).

Statement of Uniformity and Stability

Brantley was observed over five (5) generations and was found to be uniform and stable. No
variants were observed.

References



- E y S ———— : -

200600071

Knauft, D.A., K. M. Moore, and D.W. Gorbet. 1993. Further studies on the inheritance of fatty
acid composition in peanut. Peanut Sci. 20: 74-76.

Moore, KM, and D.A. Knauft. 1989. The inheritance of high oleic acid in peanut. J. Hered.
80: 252-253.

Norden, AJ, D.W. Gorbet, D.A. Knauft, and C.T. Young. 1987. Variability in oil quality
among peanut genotypes in the Florida breeding program. Peanut Sci. 14: 7-11.

Zeile, W.L., D.A. Knauft, and C.B. Kelly. 1993. A rapid non-destructive technique for faity
acid determination in individual peanut seed. Peanut Sci. 20: 9-11.

Wynne, J.C., R-W. Mozingo, and D.A. Emery. 1979. Registration of NC 7 peanut {Reg. No.
22). Crop Sci. 19: 563.



Exhibit B
Statement of Distinctness

Brantley is most similar to NC 7, the cultivar used as a recurrent parent in the development of
Brantley. The characters that clearly distinguish Brantley from NC 7 are fatty acid composition.
In relation to NC 7, Brantley has elevated average oleic (18:1) acid content (79.2 vs. 58.0% of
total fatty acids, P<0.0001) and eicosenoic (20:1) acid content (1.4 vs. 1.1% of total fatty acids,
P<0.0001) and reduced average palmitic (16:0) acid content (5.7 vs. 8.7% of total fatty acids,
P<0.0001) and linoleic (18:2) acid content (3.5 vs. 22.4% of total fatty acids, P<0.0001). These
differences coniributed to differences in total saturated fatty acids (16.0 vs. 18.5, P<0.0001),
iodine value (75.2 vs. 90.0%, P<0.0001), oleic-to-linoleic acid ratio (26.2 vs. 2.7, P<(0.0001), and
ratio of polyunsaturated to saturated fatty acids (0.22 vs. 1.23, P<0.0001). These differences
were consistently significant across the ten tests in which fatty acid profiles were evaluated from
2002-2004 (see table below).
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REPRODUCE LOCALLY, Include form number and date on ak reproductions. Form Approved OMB NO 0581-00585
According o the Paperwork Reduction Act of 1005, an agency may not conduct or sponsor, and a person is hot required ta respond io a collection of information untess 1t displays a valid OME controf number.
The valid OMB control number for this information coltection is 0581-0055. The time required lo complete this information collection is estimated fo average 1.4 hours per response, including the fime for
reviewing instructions, searching existing data sources, gathering and meintaining the data nesded, and completing and reviewing the collection of information.

The U.5. Depariment of Agriculture (USDA) prohibils discrimination in all its programs and activiies on the basis of race, color, national origin, gendes, refigion, age, disabilily, sexuat orientation, marnital or amily
status, polifical befiefs, parental stalus, or protecied genetic information. (Not alf prohibited bases apply to afl programs.) Persons with disabilities who require afternative means for communication of program
information(Braifle, large print, audiotape, ete.} should contact USDA's TARGET Centar at 202-720-2600 (voice and THD).

To file a complaint of discrimination, write LUSDA, Director, Office of Civil Rights, Room 326-W, Whitlen Bullding, 14th and Independence Avenue, SW, Washinglen, DG 20250-9410 or calf 202-720-5%64 (veice
andTDD), USDA is an equal opporfunily provider and emgloyer.

U.S. DEPARTMENT OF AGRICULTURE Exhibit C
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705
OBJECTIVE DESCRIPTION OF VARIETY

Peanut (Arachis hypogaea)

NAME OF APPLICANT {S) TEMPORARY OR EXPERIMENTAL DESIGNATION VARIETY NAME

North Carolina State University N0009001 Brantley

1J.8. Government as represented by the Secretary

of Agriculture

R T
ADDRESS (Strest and No. or RD No., City, State, Zip Code, and Country} %3&:}5%%% % Lo o
North Carolina Agricnitural Research Service PVPO NUMBER

Campus Box 7643 2;@ @ ﬁ @ @ @ ? VE

North Carolina State University
Raleigh, NC 27695-7643

PLEASE READ ALL INSTRUCTIONS CAREFULLY:

Place the appropriate number that describes the varietal character of this variety in the boxes below. Place a zero in the first box
eg.[0] or [0][@]) when a number is either 99 or fess or 9 or less.

1. BOTANICAL TYPE:
Flowering on the Main Stem: 1 = Absent 2 = Present

Branching Pattern: 1 = Alternate — Pairs of vegetative and reproductive branches {Virginia)
2 = Sequential — Continuous reproductive branches (Valencia-Spanish)
3 = Other (Specify)

2. PLANT:

1 = Prostrate {Florunner) 2 = Decumbent (NC-5) 1 = Sparse (Valencia) 2= Moderate (Starr)

2| Habit: _ ) ) _ 3 Branching:
2 = Semi-Erect {Florispan) 4 = Erect (Starr) 3 = Profuse (Florunner)
3. MATURITY:
Region: 1 = Virginda, North Carclina 2 = Southeast United States 3 = Southwest United States 4 = Other
E{l Mumber of Days to Maturity
" 1= Starr 2 = Florunner 3 = Florigiant
@ Number of Days Earlier Than 4= Virginia 61R 5= NC-2
Number of D 6 = NC-5 7 = Southeastern Runner 56-15

D D umber of Days Later Than I:l 8 = Other (Speoify) _NC7
4. LEAVES:

Color at 60 Days (Nickerson Coler Designation ) 1=Light Green (10gy 6/9)

2= Medium Green (2.5G 5/9)
mm Leaflet length (Basal Leaflet of the Youngest Fully Opened Leaf) 3=Dark green (5G 4/7)

|:| Leaflet L ength/Width Ratio 4= Other (Specify)
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Exhibit C {(Peanut)

5. POD (Average for 20 pods at maturity):

IE mm Length
IZI KG./HA. Pod Yield

% Less Than
D % More Than

[]

mm Diameter

1 = Starr 2 = Florunner 3 = Florigiant
4 = Virginia 81R 5= NC-2
6 = NC-5 7 = Southeastern Runner 56-15

8 = Other (Specify)

NC7

% Fancy Size: (% riding 13.46 mm., 34/64 Inch, Spacing Set on Presizer Roller

Number of Seeds per Pod:

1=1

2=2 3=3

4=34

Constriction: 1 = Shallow or None (Virginia 56R, Argentine) 2 = Medium (Virginia 61R) 3 = Deep (Starr)
m Surface: 1 = Glabrous (Florunner) 2 = Pubescent (Flarispan)
Beak: 1 = Absent 2 = Inconspicuous 3 = Pronounced

5=2.3-4

6. SEED (Mature, cured but not aged):

[o][3]

Coat Color:

Coat Surface:
Shape:

mm Length

1 = White (Pearl)
6 =Red
10 = Other (Specify)

2 = Cream
7 = Purple

3 = Tan (Starr) 4 = Brown

8 = Dark Purple

9 = Variegated

1 = Smooth 2 = Undented

1 = Spheroidal (Starr)
4 = Cylindrical-tapered Ends

mm Width

2 = Short Broad (Flerunner)
& = Cylindrical Blunt Ends (NC-2}

1= Uniform Color

IEI Grams per 100 Seeds (8% Moisture)

5 = Pink (Florigiant)

2 = Blemished

3 = Elongated-Slender {Dixie Runner)
6 = Other {Specify)

7. DISEASE RESISTANCE: (0 = Not Tested, 1 = Susceptible, 2 = Moderately Susceptible, 3 = Moderately Resistant, 4 = Resistant)
@ Southern Stem Rot
@ Southern Leaf Spot

@ Rust
@ Mosaic

Early Leaf Spot

@ Virus X

IE Pod Rot Complex III Other (Specify} _CBR, Sclerotinia blight. TSWV

8. INSECT RESISTANCE: (0 = Not Tested, 1 = Susceptible, 2 = Moderately Susceptible, 3 = Moderately Resistant, 4 = Resistant)
@ Burrowing Bug

Thrips

m Southern Corn Rootworm @ Lesser Comstalk Borer @ Aphid

@ Leaf Hopper

@ Nematode (Specify species)
D Other (Specify)

9. COMPARISON OF SUBMITTED VARIETY WITH ONE OR MORE SIMILAR VARIETIES:

olL* OLEIC: * MAIN STEM
(% at 0% PROTEIN* LINOLEIC IODINE* SHELLING SMK** ELK+ HEIGHT

VARIETY moisture) (%) ACID RATIO NUMBER {%) (%) {%) {CM)
Submitted 51.6 - 26.2 75.2 71.9 69.6 46.8 338
Similar 514 . 27 90.0 71.7 69.4 44 4 32.1
Name of
Similar Variety NC7 - NC7 NC7 NC7 NC7 NC7 NC7
* From Sound Mature Kernels ** Sound Mature Kernels + Extra Large Kernels
10. INDICATE A VARIETY WHICH MOST CLOSELY RESEMBLES THAT SUBMITTED:

CHARACTER VARIETY CHARACTER VARIETY

Pod Color NC7 Hull Thickness NC7
Seedling Vigor NC7 Seed Size NC7
Seed Dormancy NC 7 Leaf Color NC7

11. COMMENTS: (Additional description or clarification — such as: relative disease reactions may be compared with standard varieties)

STEARIC ARACHIDIC BEHENIC LIGNOCERIC
VARIETY ACID (%) ACID (%) ACID (%) ACID (%)
Submitted 47 19 2.6 1.1
Similar 4.2 1.8 2.9 1.1
Name of
Similar Variety NC7 NC7 NC7 NC7

ST-470-29 {04-03) designed by the Plant Variety Protection Office using Microsoft Word 2000. Page 2 of 2



Exhibit D
Optional Supporting Information

Brantley is a large-seeded virginia-type peanut (Arachis hypogaea L.) line with high oleic acid
content in its seed oil, essentially derived from the “NC 7 cultivar (5). It has alternate branching
pattern, intermediate runner growth habit, medium green foliage, large seeds with tan testa
averaging 895 mg seed ™, approximately 65% jumbo pods and 24% fancy pods, and extra large
kernel content of approximately 50%.

Agronomic performance and grade. Because it was essentially derived from NC 7 by
backcrossing, most characteristics of Brantley are comparable with those of NC 7. Yield of
Brantley is comparable to that of existing cultivars. In the NCSU Advanced Yield Tests
averaged across four years (Table 1), Brantley was not significantly different from NC 7 for any
trait except for having a higher content of extra large kernels (47 vs. 43%, P<0.05). In the PVQE
trials in 2002 and 2003 (Table 2), Brantley had more jumbo pods than NC 7 (67 vs. 59%,
P<0.05), brighter jumbo pods (44.9 vs. 43.5 Hunter L score, P<0.05), fewer fancy pods (23 vs.
28%, P<0.05), greater average pod brightness (44.2 vs. 43.0 Hunter L score, P<0.05), more extra
large kernels (52 vs. 48%, P<0.05), and fewer sound splits {1.6 vs. 2.3%, P<0.05). Brantley was
not significantly different from NC 7 in yield or value per acre. The difference between the
results obtained by the NCSU breeding project and the PVQE program may reflect the use of
irrigation at all NCDA research stations used as test locations by the NCSU project, the sparse
seeding rate used in the NCSU trials, or the differential occurrence or severity of diseases at
some test sites.

Disease reactions. Brantley was not developed specifically to carry any particular disease
resistance. Because it was essentially derived from NC 7 by backcrossing, it has more or less the
same susceptibilities to disease as NC 7. Testing of Brantley’s reactions to diseases prevalent in
the Virginia-Carolina production area began in 2001.

Resistance to early leafspot. Brantley’s reaction to early leafspot was evaluated from 2001
through 2003 in three field trials at the Peanut Belt Research Station with no application of
leafspot fungicide during the entire season (Table 3). Defoliation was rated on a proportional
scale of 1 (no defoliation) to 9 (complete defoliation) in late September or early October each
year. Yield was measured on the unsprayed plots. Brantley was not significantly different in
defoliation or yield from NC 7. Brantley should be considered susceptible to early leafspot.

Resistance to Cylindrocladium black rot and Sclerotinia blight. Although Brantley was
entered in disease trials on infested soil from 2001 through 2003, the trials were so affected by
tomato spotted wilt virus in 2001 and 2002 that useful data was acquired in only one test for
either soil-borme disease. Reactions to both diseases are expressed as the proportion of plants
exhibiting symptoms in plots grown on infested soil (Table 3). CBR and Sclerotinia incidence in
Brantley was not significantly different from that in NC 7. Brantley should be considered
susceptible to both of these soil-borne diseases.

Field resistance to tomato spotted wilt virus. Brantley’s reaction to tomato spotted wilt virus
was evaluated from 2001 through 2003 in field trials at the Peanut Belt Research Station in plots
planted at 50 cm seed spacing (Table 3). The thin seeding rate and withholding of insecticide
from the plots promoted feeding by thrips, the vector of TSWV. Disease reaction to TSWV was

10
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measured as the proportion of plants exhibiting foliar symptoms at any time during the season.
TSWYV incidence in Brantley was not significantly different from that in NC 7. Brantley should
be considered susceptible to TSWV.

Blanching characteristics. Blanching of extra large kernels of Brantley grown in the PVQE
trials in 2002 and 2003 was similar to that of NC 7 in all respects except that Braniley had
greater average moisture content after roasting (4.46 vs. 4.10%, P<0.05). The behavior of
medium kernels of Brantley under blanching was even more similar to that of NC 7: there were
no significant differences between the two for any characteristic measured.

Flavor characteristics. Flavor of Brantley was evaluated by a trained sensory panel in the
Department of Food Science at N.C. State University under the direction of Dr. Harold Pattee,
USDA-ARS Market Quality and Handling Research Unit. Samples of sound mature kernels
from three locations from the 2001 growing season were submitted for evaluation along with
samples of check cultivars. The roasted peanut, sweet, bitter, and astringent attributes of flavor
in Brantley were not significantly different from those in NC 7, the flavor standard for the
virginia market-type (Table 6). Brantley had lower intensity of the roasted peanut attribute (3.35
vs. 4.19, P<0.05) compared with Gregory.

Flavor was also evaluated as part of the cooperative Uniform Peanut Performance Test
conducted at nine locations in 2003, Sensory analysis was performed on an ELK sample from
each location by a sensory panel conducted by Timothy H. Sanders and Keith Hendrix of the
USDA-ARS Market Quality and Handling Research Unit. Again, flavor of Brantley did not
differ from that of NC 7 for any sensory attribute measured, although it was lower in the
intensity of the sweet attribute (2.01 vs. 2.29 flavor intensity units [fiu], P<0.05) and roasted
peanut attribute (4.38 vs. 4.78 fiu, P<0.05) and higher in bitter {3.10 vs. 2.91 fiu, P<0.05)
compared with the runner-type flavor standard, Florunner.

Oil chemistry and calcium content. Brantley has high-oleic oil chemistry. The high-oleic trait
produces an array of changes in the fatty acid composition of peanut oil compared with normal-
oleic NC 7, most notably the elevation of oleic acid content (79.1 vs. 55.9%, P<0.05), and the
reduction of linoleic acid content (4.3 vs. 25.1%, P<0.05) and palmitic acid content (5.7 vs.
8.8%, P<0.05). These changes resulted in differences between Brantley and NC 7 in iodine
value (76.7 vs. 92.4, P<0.05), oleic-to-linoleic acid ratio (21.8 vs. 2.3, P<0.05), total saturated
fatty acids (15.2 vs. 18.0%, P<0.05), and the ratio of polyunsaturated to saturated fatty acids
(0.29 vs. 1.40, P<0.05). There were small but statistically significant changes in stearic acid,
arachidic acid, eicosenoic acid, and behenic acid as well. Compared with NC 7, Brantley should
exhibit extended shelf life that has been documented in high-oleic lines.

Brantley was developed by employees of NCSU (breeder Thomas G. Isleib; agricultural
research specialists Philip W. Rice and Susan C. Copeland, research technicians Roy W.
Mozingo 1T and John B. Graeber) and by employees of USDA-ARS (chemist William P,
Novitzky, research chemist Harold E. Pattee, supervisory plant physiologist Timothy H.
Sanders).

References

Wynne, J.C., R W. Mozingo, and D.A. Emery. 1979. Registration of NC 7 peanut (Reg. No.
22). Crop Sci. 19: 563. H
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Table 3. Disease reactions of N93002, N98003, and Brantley compared with released cultivars,

Early leafspot

Defoliation Yield CBR Sclerotinia TSWV incidence
Line score without control incidence incidence All years 2000-2003
N98002 6.60£027%  2783+250%  0.1244+0.1014>°  0.551240.1185°  0.3669+0.0455> 0.5870+0,0510°>
N98003 6.6240.27°%°  2608£250%%  0.178740.0694%°  0.516620.0941°  0.384430.0457™  0.5965+0.0511
Brantley 6.61£0.34°%°  23844319%%  (1,2858:0,1014°  0.343240.1629°°  0.41670.0500  0.6250:0.0510"
NC 7 6.86:0.14°  2149+132™  0.3376+0,0262* 0.5665+0.0511°  6.346310.0272%° 0.6119:0.0468°"
NC9 7.10£0.17°¢  2219£163%°  0.2598+0.0275% 0.477630.0687°  0.4782+0.0260° 0.6512+0.0379°
NC 10C 708017 1997x163°  0.1941+0.0262° 0.410320.0631°  0.4077+0.0366™ 0.6726+0.0565"
NC-V 11 72120.15%° 2327145 0.2230:0.0308% 0.4657+0.0630° 0.2968+0.0247 0.5040+0,0327%
NC12C 6.24£0.13°  3013+117"  0.1237+0.0275% 0.4985£0.0584°  0.3725+0.0257% 0.6099£0.0403°
Gregory 6.8340.14% 26772140  0.1730%0.0293% 0.4772£0,0542°  0.2545+0.0221°¢ 0.45460.0282°
Perty 6.334£0.19°  2602+184™  0.1100+0.0263% 0.3598£0.0509°  0.3883£0.0244° 0.651440.0314°
VA-C 92R 760+0.14°  2020£126°  0.3051£0.0326™ 0.3324+0 0689  0.3146+0,0348"%  0.5125+0.0506"
VA 98R 7.49+0.18%  2103£174%°  0.4849+0.0563° 0.319440.0789%  0.2839+0.0308% 0.4830+0.0358%
Wilson 6.69£0.29°®  23584274%%  0.48890+0.0936° 0.6116+0.1540°  0,2839:0.0493%0  0.4949+0.0507"%
GP-NC 343  4.6720.12°  3412+114° - - - -
N96076L - - 0.0262::0.0431° 0.1341£0.0597° - -
PI 576636 - - - - 0.1065+0.0307° 0.2275+0.0405°

ab,c.def Means within a column followed by the same letter are not significanily different (P<0.03) by t-test.

Table 4. Blanching characteristics of extra large kernels,

Blanched

Moisture content Moisture content  Blanching Whole Not Partially

Line before roasting  after roasting loss Splits kernels blanched blanched
%

N98002 6.13+0.09™ 4.16+0.11°% 2.34%0,13™ 2.30£0.539  86.89+1.14%%  1.8620.50%% 7.03.11.40™
N98003 6.04+0,09> 4.18+0.11® 2.29+0,13™ 2.4740.53%%9 853641137 2.7540.50%¢  7.64%1.39®
Brantley  6.12+0.12°"'  4.46+0.13" 2.18+0.16™ 2896067 86,81+1.43"  3.45:0.63"" 5.13+1.75"™
NC 7 5.98:+0,04°¢ 4.10+0,05°¢  2.2140,06™ 2.86+0.26"¢  84.51:0.56° 3.7110,24° 6.61:£0.68°"
NC9 6.30+0.05° 4.0530.05%¢  2.124:0.07" 2.61£0.26"°  86.41+0 57°% 2.00+0.25% 7.02+0,70%°
NC 10C 6.03+0.04% 3.94:+0.05%! 2.1840.06™ 2.69+0.23%%  88.56+0.48% 1.8740.21% 4.57+0.60°
NC-V 11 6.15:+0.04" 3.89+0.04%F 2.19£0.05™ 2.61£0,22%  89.15+0.46° 1.64+0.20° 4.70+0.57%
NC 12C 6.00::0.05% 4.024£0.06™%° 2278007 2.58+030%  87.04+0.64>¢ 2.65+0,28"¢ 5.29+0,79>
Gregosy 6.10+0.06™7  4.08+0.06™¢  2.17+0.08™ 1.85+0.32¢ 88.9020.68" 2.22+030%%  525:0.84™
Perty 5.90+0.07¢ 4.03::008%%  2.29+0.09™ 2.96+0.38%°  88.95+0.82% 1.42+0.36° 4.27+1.00°
VA-C92R  6.07+0.04%¢ 3.89+0.04° 2.09+0,05™ 3.5640.22° 85.50+0.47% 2.7140.21% 6.28+0.58"
VA 98R 5.98+0.07% 3.8240.08f 2.28+0.09™ 2.1040.38%  88.8540.82% 1.4420,36° 8.35+1.01°
Wilson 6.0240.07%4 3.90+0.09%¢ 2.28+0,10™ 3.56+0.42%°  88.06+£0.91™ 1.3120.40° 5.05+1.12™

ab,c,def,gh Means within a column followed by the same letter are not significantly different (P<0.05) by t-test.
No significant differences among means line effects by F-test (P>0.65).
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Table 5. Blanching characteristics of mediam kernels.

Blanched
Moisture content Moisture content  Blanching Whole Not Partially
Line before roasting  after roasting loss Splits kernels blanched blanched
%
N98002 6.18+0.09% 3.8420.09% 1.96+0.20° 4124074 66.9242 28° 15.20+1.63° 11.91+1.35*
N98003 6.27+0.09% 4,1240.09* 2.1740,19%® 3.86:0.73%  71.744227% 11.08+1.61® 11.30+1.34%
Brantley 6.140.11°" 4.1740.11° 2.19+0,25° 2.8140.92° 68.7342.86%  15.75£2.04° 10.69+1.69°™
NC7 6.25+0,04° 4.16+0.04° 2.1940.10°" 3.8840.36™  68.74+1.11° 13.4340.79" 11.90:0.66°
NC9 6.3320.04° 4.1640.04% 2.39+0.10% 3.813037% 77.65+1.14% 5.350.81¢ 10.9340.67°
NC 10C 6.1740.04° 3972004 2.3440.08% 5.48+0.31° 81.1640.97° 4.37+0.69° 6.79+0.57¢
NC-V 11 6.2940.04% 4.01+0,04°> 2.40+0.08° 4.1220.30"  81.60+0.93" 4.86+0.66° 7.1740.55¢
NC 12¢ 6.17+0.05% 4. 04+0.05% 2.20+0.11% 3.3940.42° 73.13%1.29° 10.8240.92° 10.62+0.76%*
Gregory 6.23+0.05%°  4.06+0.05® 2.38+0.12% 3.78£0.44%* 73424137 9 58:+0.98" 11.01+0.81®
Perry 6.1420.06° 4.07+0.06 2.4240.14° 4.9740.53®  78.87+1.637 5.82+1.16% 8,060,974
VA-C92R  6.2040.04% 3.9940,04%° 2.30:+0.08% 434030  73.3840.94¢ 9.23+0.67% 10.890.56™
VA 98R 6.2040.06™° 3.84+0.06° 2.200.14% 4.5740.53%  82.30+1.64° 4.3241.17° 6.76+£0.97%
Wilson 6.1640.07% 3.89+0,070% 2.1730,16% 5,03+0.59%  77.71+1.82% 6.48+1.30% 875108

ab.c,de Means within a column folHowed by the same letter are not significantly different (P<0.05) by t-test.

Table 6. Semsory data collected by the USDA-ARS Market Quality and Handling Research
Unit, Raleigh, NC, from samples collected from the Virginia-Carolina peanut
production area.

Roasted
Line peanut®’ Sweet Bitter Astringent
Sflavor intensity units (fiu) on a I to 14 scale

N98003 3.35+0.24" 3.36+0.27™ 2.37+0.197 2.68+0.18"

Brantley 3.3540.13° 3.02+0,14° 2,68+0.16° 3.1840.18°

NC7 3.52+0,12% 2,74::0,12° 2,68+0,09° 2.99:0,08°

Gregory 4.19+0.28" 2.60+0.29° 2.47+0.20% 2.93+0.20®

Florunner 3.80+0.11% 2.75+0.12% 2.66+0.08° 3.17+0.08°

Georgia Green 3.81+0.13% 3.4120.14° 2.3420.10° 3.1240.10®

a,b,c Means in the same column followed by the same letter are not significantly different (P<0.05) by

t-test.

Table 7. Sensory data collected by the USDA-ARS Market Quality and Handling Research Unit, Raleigh,
NC, from samples collected from the 2003 Uniform Peanut Performance Test at nine locations.

Roasted Sweet Astrin-  Dark Raw Card-
Line peamut’!  Sweet aromatic Bitter gent roast beany Woody board Fruity!
flavor intensity units (fiu) on a I to 14 scale :
N98003 456  2.08° 2.95° 3.06° 112 299" 225 3.11° 1.40%°  1.19®
Brantley 438" 201" 284° 3107 1.10™  276™ 239" 313" 1.65% 1.49°
NC7 458" 203 284> 303" 105 2.70™ 2.36™ 3.13° 1.40° 1.04°
Florunner 478  2.29° 3.09° 2.91° 1.07™ 291 221 3.04° 1.13° 1.62°

T Graded samples from Suffolk, VA; Lewiston, NC; Tifton, GA; Headland, AL; Marianna, FL; Stephenville, TX;
Denver City, TX; Pearsall, TX; and Fort Cobb, OK tasted.

*  Graded samples from Lewiston, NC; Headland, AL; Stephenville, TX; Pearsall, TX; and Fort Cobb, OK tasted.

ab Means in the same column followed by the same letter are not significantly different (P<0.05) by t-test.
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REPRODUCE LOCALLY. Include form number and edition date on all reproductions. FORM APPROVED - OMB No. 0581-0055
U.S. BEPARTMENT OF AGRICULTURE

AGRICULTURAL MARKETING SERVICE Application is required in order to determine if a plant variety protection
certificate is to be issued (7 {.8.C. 2421). The information is held
EXHIBITE confidential until the certificate is issued (7 U.5.C. 2426).

STATEMENT OF THE BASIS OF OWNERSHIP

1. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATICN 3. VARIETY NAME

North Carolina State University OR EXPERIMENTAL NUMBER
NO80900l1 Brantley

T.S. Government as represented by the Secretary of

Agriculture

4, ADDRESS (streetand No, or RE.0. No., City, State, and ZiP, and Country) 5. TELEPHONE (include ares code) 6. FAX (include area code)

Office of Technology Transfer, Box 8210 (919) 515-7199 (919) 5153773

N.C. State University, Raleigh, NC 27695-8210

USA 7. PVP?@WEER@ @ % @ ?

EEaN

8. Does the applicarit own all rights to the variety? Mark an *X" in the appropriate block. If no, please explain. YES D NO
9. Is the applicant (individual or company) a U.S. national or a U.S. based company? If no, give name of country. YES I::] NO
10. Is the applicant the originat owner? X | YES I:I NO I no, please answer one of the following:

a. If the origina} rights to variety were owned by individual(s), is (are) the original owner(s) a U.S. National(s)?
YES D NO  Hno, give name of country

b. If the original rights to variety were owned by a company(ies), is (are) the original owner(s) a U.S. based company?
YES |:| NO  If no, give name of country

11. Additional explanation on ownership (Trace ownership from original breeder to current owner, Use the reverse for extra space if needed):

This variety was jointly developed and is co-owned by North Carolina State University and the .S, Government as
represented by the U.S, Secretary of Agriculture,

PLEASE NOTE:
Plant variety protection can only be afforded to the owners (not icensees} who meet the following criteria:

1. if the rights to the variety are owned by the original breeder, that person must be a U.S. national, national of a UPOV member counéry, or hational
of a country which affords similar protaction to nationals of the U.S. for the same genus and species.

2. If the rights to the variely are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by
nationals of a UPOV member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same

genus and species.

3. If the applicant is an owner who is not the original owner, both the original owner and the appiicant must meet one of the above criteria.

The original breederfowner may be the individual or company who directed the final breeding. See Section 41(a)(2) of the Plant Vatiety Protection
Act for definitions.

According io the Paperwork Reduclion Act of 1995, an agency may not conduct or sponsar, and a person is not required to respond fo a coffection of informalion uniess it displays a valid OMB
controf number. The valid OMB confrol numiber fov this information colfection is 05810055, The time required to complete this information collection is estimated to average 0.1 hour per response,
including the time for reviewing the instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the coffection of information.

The U.5. Department of Agriculture (USDA) prohibits discrimination in aif s progratms and activities on the basls of race, color, national origin, gender, refigion, age, d:sabfhg( sexual orientation,
rmarital nrfaw?y status, political beliels, parental statys, or prolected genetic information. (Not all profhibifad bases apply fo all programs.) Persons with disabiiifies who require alfernative means for
COITUTING of prog .'nfonnatran {Braille, largs print, audictaps, ete.) should contact USDA's TARGET Cenler at 202-720-2600 ¢vaice and TDD).

To file a complaint of discrimination, write USDA, Director, Offfce of Civil Rights, Room 326-W, Whitten Building, 141k and Independence Avenue, SW, Washington, D.C. 20250-9410 or calf (202)
720-5064 (voice and TDD). LSDA is an equal opporfunily provide and emplayer.
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